106.
ON   LAPLACE'S   THEORY   OF   CAPILLARITY.
[Philosophical Magazine, xvi. pp. 309—315, 1883.]
FROM the hypothesis of forces sensible only at insensible distances Laplace*, it is well known, arrived at the conclusion that the pressure within a sphere of liquid of radius b may be expressed by
•(1)
H is the constant on which capillary phenomena depend, and the effect of the second term may be represented by the fiction of a constant tension in the superficial layer. According to Laplace's theory, however, the first term K is enormously the greater; only, being the same at all points in the interior of the fluid, whatever may be the form of the boundary, it necessarily escapes direct observation.
When two liquids are in contact the difference of pressures within them will still be of the form (1), but the values of K and H will depend upon the properties of both kinds of matter.
The existence of an intense molecular pressure K is a necessary part of Laplace's, and probably of any similar, theory of these phenomena; but it has not met with universal acceptancef. The difficulty which has been felt appears to depend upon an omission in the theory as hitherto presented. Before we can speak of K as a molecular pressure proper to the liquid, it is necessary to show that the change, which we may denote by Klz, experienced in passing the surface dividing liquid I. from liquid III. is identical with the sum of the changes denoted by K^ and K&; so that it makes no difference whether we pass from I. to III. directly or by way of II. That this should be the case upon Laplace's principles will be shown further on. The point,
* Mecanique GSleste, Supplement to Tenth Book.
t Quinoke, Pogg. Ann. 1870.   Also Biley, Phil. Mag. March 1883.empted, in conjunction with Messrs Glazebrook and Dodds, to carry out the plan above suggested for the comparison of two coefficients of mutual induction. No satisfactory result could be obtained in the ordinary method of working, the needle showing uneasiness whatever resistances were employed, so that it was impossible to fix upon any particular value as corresponding to a zero integral current. The addition of other coils to increase the self-induction of one of the secondaries was so far successful that the needle could be reduced to quietness, but calculation showed that the additional self-induction found to be necessary in experiment was much in excess of what the above theory would indicate. The explanation which afterwards suggested itself to me was that the anomalous effect was due to the conducting rings upon which some of the coils were wound, and whosed by Lissajous  some years
